@ 




C003 COBETCKMX 

COUHAAHCUIMECICHX 

PECnySHMK 



rOCyAAPCTBEt+fcfft KOMHTET 

nO H306PETEHUHM Id OTKPWTMRM 



(If) 



Silo., 1686123 A1 



(51)5 E 21 B 29/10 



nPMrxHTcccp 



OnMCAHME M30BPETEHMfl 

K ABTOPCKOMY CBllflETEJlbCTBY 



1 

(21) 4438706/03 

(22) 08.06.88 
(46)23.10.91. EiOA.r* 39 

(71) BCBCOKUHUA H8yMHO-*CCAeA08aT6AbCKHA 

m npoexTHuA MHCTmyr no icperuiOHHio cxaa- 

XMH M GypOIWM paCTSOpAM 

(72) B.M. Mmujmm m C.A. P«6oKOHk 

(53) 622.245.4(088.8) 

(56) ABTOpCKOe CBMAftTe/lbCTBO CCCP 
to 796387. ka. E 21 B 33/00. 1981. 

AftTOpCKO* CBMAOTaAfcCTBO CCCP 

to 1596830. ka. E 21 B 29/10. 1988. 

(54) VCTPO&CTBO AIM PEMOHTA 06CAA- 
HO« KO/lOHHbl B CKBAXMHE 

(57) HaoGpaTBHua otkocmtcji k jxcnnyaTaiptM 

Hfr$T*HUX If rtSOftUX UMXNH M MOXC8T 6WTW 
KCmWlW3OMM0 HpM KapatKMUHMM ueMCMTMO- 
rO KOA WU» M C03A*HKM 3KPBHOB H3 TIMnOHUt- 
MUX MaTCpH«/)OB 38 OfcBAHOA KOAOHHOA. 

Htnk - pacttiMpeHMe TexHOAonrtacxiix loa- 
MOxcHOcreA yt.poAcraa aa cmot o6ecne**CMMx 
OAMOspeMCHMoro c ycTanoaxoA peMOHTMOro 



narpyfixa TBMnoHwpoaaMMA bbkoaohhoA 30- 
hu. Ann stoto paAnanwHue OTaepcTK* no/ioro 
tuTOKJ napaxpuru a mcxoahom noAoxaHM* 
repM67HSHUMM neparopoAxaMM MaxAy rnapo- 

tlKAKHApaMM. Ron U A UITOK B HMXHeA M3CTM 

MMaar ycTBHoaABHHuA Ha hbm c bosmoxho- 
ctwx) orpammaHKoro ocaaoro napaueuiaHMA 
UMnMHAPHsecxMA nepaxpuaaTenk c $pmkum- 
ohhum ^onapaM. B nonoM urroxe noA umawh- 
ApMNOCKMH napaxpuBBTanaM aunoAneHu 
paAMBiiWMua oraapcTm. tlHAKHApMHacxMA tit- 
paxpuarraiib ycTBHOBJiat* c »o3moxmoctwo 
napaxpwTMa nocABAHMx npn xoa« uiTOxa 
aaapx. flocne aaxaMXM m npQAasxM TaMnonax- 
Noro MBTopMa/ia pacnoaaraiOT pomohthuA 
narrpyCox HanpoTMB bohu HapyuieHMx o5cba- 

HOA XOAOHHtf. llapaMetUOHHeM yCTpOACTBd 

aaapx nepaxpuaaxrr paAuaAtHwe otb*pctma 
UHAMHAPMsacxMM nepexpuaaTeteM. 3bt6m b 
ycrpoAcTae co3A3k>t paCfcwee A»HX8Hita. Hpvi 
9tom xxopw sxoamt a jauanneHMe c koaohhoA. 
2 mi. 
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M306p€TCHMe OTHOCMTCB x OypaMMK) M 

3xcruiyaTauMM ne<J>TflHux m raaoaux ckb&xmh m 
HoxceT McnoiibaoaaTWca rpm HapamMBBHMH 
MBMaNTHoro xo/iwua h cosabhmh axpaNoa M3 

TBMnOHBXCHUX MBTfepHdAOB 33 o6CBAHOA XO- 

aohhoA c noaiBAyiotuaA rapMenuaiiMaA 06- 
cbahoA koaomhu MBTannMsecxMM nnacTupcM 
a h*4>t*hux, raaoaux h boaxhux cxaaxMHax. 

Ubamo M3o5paTeHMx xrahctcx pactuMpe- 
NMa TaxHOiiomsccxMx bosmoxhoctbA ycrpoft- 
ctbb nyra* oOacneMeMMX oAHoap*M«HHoro e 

yCTBHOBKOA pCMOHTMOfO HBTpyOxB TBMnOMM" 
pOatHMH 38K0A0HHOA 30MU. 



. Ha $mt. 1 M3o6paxcaHO ycTpoftCTao Ann 

P6MOHT3 OOCBAHOA KOAOHHU B CXBBXCMH6, Cny- 

meHHoa a cxaaxcMHy, b momcht saxanxM tbm- 
nOHMpyx)tuaro m btc pmbab ! Ha $nr. 2 - to xe. 
npM ycTBHOBxa nAacmpa. 

yCTpOMCTBO AAA pOMONTB 06CBAHOA KO- 
AOHHU B CKBAJKMHa COCTOKT M3 MKOpA 1 , CAyXCB- 

tucro aaa onopu ycrpoAcraa na xoAOHHy, 
rMApaaAHHacxofO AOMxpara a bma6 xopnyca c 

nOCABAOBBTBA WHO yCTBHOBAaHHUMH B HeM 

rHAPOUMAMHApaMH 2 c ropMCTHMHWMH nepero- 

POAXBMM 3 MBJKAy HMMM. B KOpfiyCC TCABCXO" 

ninacxH ycraHOBAaH noAuA uitok 4 c tiopui* 

NAMM 5. paCnOAOACdHHUHM 8 fMAPOUHAMHA* 
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pax. m paAMantHUMM otb6PCtm*mm A an* cbh- 

3M nO/IOCTM UlTOKa C nOAOCTflMM fMAPOUM/IMM- 

APoa. PaAMS/iWHue otbopctma A neperpum b 
mcxoahom nonoxeHMH rcpMCTMHHWMH nepe- 

TOpOAKaHM MeJKAy UKAMMAPBMM. B hmxhbA 

m3ctm no/ioro urroica ycraHoaiieHa rnApaanM- 
secKaa AopHMpyiotuaa roAOBxa 6. 

MexAy icopnycoM m iMApaeAHHecKOA ao- 
PHMpyiouieft roAoaxoA pacnoaoxen peMotrr- 
hu* naTpy&K 7, B hmxhbA Macro noAoro 
uiToica noA rHApaanMsecxoA AOPHMpyiouieA 
rorraxoA ycTanoencH c bo3moxhoctuo orpa- 
HMHeHHoro oceaoro nepeMeuteHMji umamhapm- 
sec km A itepeKpuKTejtt 8 c 4>Phkumohhum 
4>OHap€M, a noA iimamhapmsockmm nepexpu- 
aaTeaeM a nonoM urroico aunoAHenu paAHaAb- 
Hue oTaepcTMa 9 win uxp«yAAt|MM a mcxoahom 
nonoxeHMM TBHnoHaxcHoro MaTcpwa/ta. B 
aepxMeA Macro no/iuA urroic 4 xecnco cbabbh 

C TpdHCllOpTHOA KOAOHHOA Tpy6 (HaCOCHO- 
KOMnpeCCOpHUMH TpyGaMH) 10. 

YctpoActbo Ana peMOHTa o6caANoA ko- 
aohhu a CKBaxwHe pa6oTaeT oieAyiou^MM o&- 
paaoM. 

flocAe cnycxa ero Ha TpaNcnopTttoA ro- 
noHHe Tpy6 a cxeaxMHy paAMaAbHue OTaep- 
CTMa 9 pacno/iaraioTCA HanpoiMa 30mu 
HapyuieHMA ofcaAHoA koaohhu. Otkpubbiot- 
ca paAMaAWHue OTaepcTMA 9 nepeMeuienMeM 

yCTpOACTBd BHM3. B MCXOAHOM ft OAOXeHMM pa- 

AMaAMfue oraepcTMA A nepexpuru. flpn t*- 
rom pacnoAoxeHMM paAMaawKux OTaepcTMA A 

M OTXPUTUX fWWIWHUX OTBBpCTMAX 9 npOMS- 

aoAMTCA aaxaMxa TdMnoHaxHoro MarepmaAa a 
30My HapyuieHMA o6c3ahoA koaohmu m saAaa- 
AHaaHHe ero 3d o6caAHyio xoaoNHy. 

nOCAC 33 Kan KM M HpOA^BKM TaMnOHdXHO* 

ro MaTepMaAa p^cnOAaraior pcmohtmuA naT- 
py6ox HanpoTMB sohu HapyuieHMA o6caAH0A 
koaohhm. nepeMeiueHMOM ycTpoAcraa aaepx 
nepexpuaaioT paA*dAkHue oraepcTMA 9 uk- 
AMHAPMHecxMM nepeKpuBrreAeM 8. 3aTeM a 
ycTpoAcTBe co3Aax>T pafosee Aaa/ieNMe* np* 

3TOM AKOpk 1 BXOAMT B 3dl|enAeHMe C KOAOH- 
HOA. 

nepeMetueHMOM TpancnopTHoA koaohhu 
Tpy6 aaepx nporarMaaiOT rMApaa/iHMecKyio ao- 
pHMpyK>uiyio roAOBxy Bnyrpt peMOHTHoro nax- 
py6xa. OTBepCTMA A uitokb buxoaat mb 
repMeTMMMbix neperopoAOK m xmakoct* no- 
CTynaeT a umamhapu rHApaaAMsecKoro aomk- 



paTa (4>Mr. 2). Dpn AaafcHeAuieA aaKaixe xka~ 

KOCTM rMAP«BAMSeCKMA AOMKpBT fl pOTA FM ■ 3CT 

roAoaxy 6 anyTpM peMOHTHoro naipy6xa hb 
Annny, paanyio xoAy nopuiHeA. OAHoepeMen- 
5 ho ocymecTBAAxrr noAVBM TpancnopTHoA ko- 
aohhu TpyO H8 BOAMMMHy XOA& nOptUHBA 
AOMKpBTB. OcTaamyxKA sacTw peMOHTHoro 
naTpyfixa pbcuimpaiot npoTarMBaHMdM roAo- 
bkm 6 c noMOU4>K> TpancnopTHoA koaohhu 

10 Tpy6 M TBAOBOA CMCTOMU. DOCAB paCUIHpBHMA 

m npMxcaTHA peMOHTHoro naTpyCxa no BceA 
A/who ycTpoAcrao cnycxaiOT a xpaAHee hmx- 
Hee noAOACBHMe, OTxpuaaxyr paAManwHue ot- 
aepcTHA 9, npoMUBBK)T cxsaxcMHy ao bwmubb 
15 TBMnoHaxHoro MiTcpwa/ia h noAHMMaiOT ycr- 

POACTBO MB CKBBXMHU. 

O O p M y A B M306pCTCHMJJ 

YcrpoAcTBO j\nn peMotrra o5caAHOA ro- 
20 aohhu a cxBdKMHC, a ka xxa K>uiee xopnyc c 
axopeM m nocAeAoeaTeAVHo pacnoAoxennu- 

MM B HeM rHAPOUMAMHApdMM C repMCTHSHUMM 

neperopoAKdMM MexAy hmmm. TeAecKonMMe- 

CKM yCTBHOBAeHHUA B KOpnyce nOAUA UJTOK c 

25 nopujHAMM, pacnoAOxeHHWHH a fmapoumamh- 
Apax. m paAuaAbHUMM otbc pctm a mm aha cbasm 

nOAOCTM UlTOKa C nOAOCTAMM rMAPOUMAMHA- 

poB, rKApaaAMsecKyio AopHHpyiotuyio roAO- 
Bxy, ycTaHOBAeHHyio a HMxneA mbctm noAoro 

30 ttnroKa, ycTBHOBAOHHuA MexAy xopnycoM m 
rHApaBAHsecKoA AopHMpytomeA roAoaxoA pe- 
mohthuA naTpyfk>K m TpancnopTHyx) KOAOHHy 
Tpy6, xecTKo caAaannyio c noauM uitokom a 
aepxHeA ero hbctm. OTAMsaioiueec a tcm, 

35 hto, c ueabx) pacuiMpeHMA Tex h o a ornvec kmx 
BoaMOXHocTeA ycTpoAcTBa nyreM o6ecne«ie- 
hma OAHoapeMeHHoro c ycTanoaxoA peMonr- 
Horo naTpy6xa TdMnoHMpoBaHMA 3bkoaohhoA 
aoHU. paAMdA^Hue otbcpctma nonoro uitokb 

40 nepexpuTu a mcxoahom noaoxeHMM repMe- 
thmhumm neperopoAKaMM MexAy rHApouM- 

AMHApaMM. npM 3TOM nOAUA UJTOK B HMXHeA 

MacTM MMeer ycTanoaAeHHuA na hcm c bob- 
moxhoctwk) orpaHMHeHHoro oceaoro nepeMe* 
45 tuenMA MMAMHAPMsecKMA nepexpuBdTeAw c 

^PMKUMOHHUM <K>HapeM. B OOAOM UJTOKe HOA 

UHAMHAPMMeCKMM nepeKpwBdTeA6M aunoAHe- 

HU pBAMBAWHUe OTBepCTMA, a UMAMMAPMHe- 

ckmA nepexpuBaTBAk ycranoaA e h c bosmox- 
50 hoctwio nepexpuTMA nocAeAHMx npn xoab no- 
Aoro urroxa aaepx. 
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(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 



sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1, serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string— borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 



1686123 



[see Russian original for figure] [see Russian original for figure] 
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